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Abstract 


Using three waves (1982, 1986, 1990) of the National Graduate Survey (NGS) we analyze the time 
it takes graduates of Canadian universities to start a full time job that lasts six months or more. We 
analyze duration to first job using the Cox proportional hazards model. Our results suggest large 
differences in the speed of the transition to work both within and between cohorts. They also 
suggest that the differences in duration to first job across NGS cohorts are not just driven by 
differences in business cycle conditions at the time of graduation. Over certain segments of duration 
the patterns of job-starting are similar across cohorts. Within cohorts the differences in the school- 
to-work transition across certain demographic groups are small, and for some the differences remain 
stable across cohorts. 


Keywords: job search; school-to-work transition; youth in the labour market 
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I. Introduction 


Using three waves (1982, 1986, 1990) of the National Graduate Survey (NGS) we analyze the 
time it takes graduates of Canadian universities to start a job that lasts six months or more. The 
size of the NGS samples and the amount of detail available in them enable us to focus attention 
on graduates with little or no prior labour market experience. This narrow focus sheds new light 
on how university graduates make the transition from school to the world of work. 


Understanding this phase of labour market careers is important for several reasons. First, 
university education is a long and costly investment. Changes in the time it takes to gain steady 
employment afterwards have immediate effects on the returns to education and may therefore 
have long-term consequences for skill accumulation. Second, since young people have more 
fluid employment statuses, their experiences can also amplify larger trends affecting all workers. 
The 1980s are thought to have been a period of rapid change in the labour market, and our 
analysis provides new evidence on this view. Finally, since completion of a university degree 
appears to fundamentally alter a person’s labour market opportunities, unemployment rates and 
other aggregate statistics that average over new and older graduates do not adequately convey the 
post-graduation experience. Duration analysis is therefore particularly useful for understanding 
the school-to-work transition. 


The National Graduates Surveys (and Follow-Ups) comprise large, representative sample of 
those who successfully completed programmes at Canadian colleges and universities over three 
one-year time periods (1982, 1986, 1990). The databases include information on the educational 
experiences, early labour market experiences, current job characteristics, and basic demographic 
information of graduates.' The present analysis using the NGS has two advantages and one 
disadvantage relative to previous work (which is discussed in the next section). First, the three 
NGS surveys cover three cohorts of the graduating population spanning eight years. Other 
analyses based on single longitudinal surveys are not able to make such comparisons. Second, 
since the NGS is a large survey of the graduating population, the number of useful observations 
is up to ten times that of work using non-specialized surveys. One disadvantage of the NGS is 
that it does not provide post-graduation labour force status week-by-week, which limits our 
ability to match previous studies based on other data sources. Changes in the 1990 survey 
questionnaire also make it difficult to definitively compare duration to first job with the earlier 


cohorts. 


We analyze duration to first job using the Cox proportional hazards model which is introduced in 
Section III. The Cox framework has complete flexibility in the baseline hazard function, which 
allows us to isolate differences in the survey questionnaires to some extent. The model lets us 
focus on two related issues. First, how do patterns in duration to first job differ across cohorts? 
Second, within cohorts how do the relative chances of starting a real job differ across graduates? 
In Section IV we present our results in detail. In general our results suggest large differences in 
the speed of the transition to work both within and between cohorts. They also suggest that the 
differences in duration to first job across NGS cohorts are not just driven by differences in 
business cycle conditions at the time of graduation. Our analysis does point to some areas of 
stability and similarity. Over certain segments of duration the patterns of job-starting are similar 


rmation on the NGS and a portrait of the 1990 cohort, see Statistics Canada (1996). 
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across cohorts. Within cohorts the differences in the school-to-work transition across certain 
demographic groups are small, and for some the differences remain stable across cohorts. 


II. Existing Evidence 


There is little existing evidence concerning the school-to-work transition in Canada and little 
evidence anywhere about how it differs across cohorts of graduates, particularly for post- 
secondary graduates. Ferrall (1997) compares the school-to-work transition in Canada and the 
U.S. using the 1986-87 Labour Market Activity Survey (LMAS) and the U.S. National 
Longitudinal Survey of Youth (NLSY). The average non-working duration for college and 
university leavers in Canada is 12 weeks and nearly half experience no spell of non-ermployment. 
Non-working spells are on average roughly 33% longer for Canadians than Americans. 


Eckstein and Wolpin (1995) analyze the school-to-work transition by estimating a 
search/matching model using the NLSY. The model provides a joint model of accepted wages 
and search duration. Eckstein and Wolpin find an average duration to full-time job for white 
university graduates of approximately one month. Using estimates of the search model they find 
that a job-search subsidy would have a significant effect on mean jobless duration. Ferrall (1997) 
also finds that the Canadian unemployment insurance (UI) system has an impact on the school- 
to-work transition even though most people are not covered by UI during the transition. The 
impact comes through the incentives generated by the UI system to take jobs. Eliminating UI 
would increase jobless duration for college/university leavers. 


These results are based on much looser definitions of a first ‘real’ job than used in the present 
analysis based on the NGS.° A real job is defined as one that is full-time (usually 30 hours or 
more per week) and lasts six months or more. Eckstein and Wolpin define a real job to be one in 
which the person worked in the job every week in a quarter for at least 30 hours each week. 
Ferrall (1997) defines it to be any job lasting 20 hours or more in one week. In the 1986-87 
LMAS, roughly 40% of first full-time working durations so defined end before six months. Most 
of these transitions to employment would therefore be excluded in the present analysis and 
would be added to our jobless durations. The consequence is that average duration of the school- 
to-work transition for the 1986 NGS cohort (most comparable in time to the 1986-87 LMAS) is 
nearly two years rather than 12 weeks in Ferrall (1997) without the six month requirement. 
Furthermore, only 14% of our NGS sample hold a real job upon graduation compared to the 
nearly 50% figure in Ferrall (1997) based on the definition of the first job that does not require it 
to be long term. These comparisons suggest that the school-to-work transition is complicated and 
that applying different definitions and methods can lead to further understanding of this 
important period. 


Using the same data sets to study youth unemployment durations (not specifically people leaving school), 
Bowlus (1998) estimates unemployment spells are 15% longer for young Canadians without post-secondary 
schooling than their American counterparts. 


Another difference between our analysis and previous work is that our sample includes people who go back to 


school after graduation. Most other studies use an ex-post definition that the person is not observed to return to 
school. 
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Mf. Data and Empirical Framework 
Sample Selection 


The National Graduates Surveys and Follow-Ups have been developed by Statistics Canada in 
conjunction with Human Resources Development Canada. These surveys are representative 
samples of Canadian post-secondary graduates who completed their programmes in 1982, 1986, 
and 1990. Respondents are interviewed two and five years after graduation, and the response 
rates are approximately 80 percent for each of the first interviews and about 90 percent for the 
second interviews (conditional upon the first interview). However, the 1990 follow-up survey 
was not available in time for this study. 


We selected individuals in the NGS who met the following criteria. First, the degree they achieve 
in the cohort year is a bachelor’s degree or higher, and the degree is higher than their previous 
degree. To focus on new labour market entrants we included only individuals who report less 
than one year of work experience and hold no job lasting longer than six months prior to entering 
the programme. Thus, the typical person in our sample has gone through their post-secondary 
schooling with at most summer jobs. We included graduates who are age fifty or younger at 
graduation. 


The outcome variable we study is the number of months before a graduate takes a ‘real’ job. For 
our purposes, a real job is defined as a full-time job (usually 30 or more hours per week) that 
lasts six months or longer. The 1982 and 1986 questionnaires ask about this job directly, but the 
1990 questionnaire does not. A number of possible job start dates that appear in the 1990 survey 
can be the correct one to use, but in some cases it is impossible to be certain that a given job 
qualifies as a real job under our definition. We therefore exercise caution in interpreting 
differences in duration across cohorts. The details of how we inferred duration to the first real 
job for the 1990 cohort is described in the appendix. 


Empirical Framework 
Define: 
M’=Month first real job started-month programme completed (1) 


M’ is the duration of a person’s school-to-work transition. We excluded people who held a real 
job before starting their degree programme. However, a sizeable fraction (14%) of graduates 
hold real jobs after graduation that they started during their degree programme. Thus, as defined 
in (1) Mis often a negative number, implying the graduate experienced no period of transition 
after graduation. Since students can respond to their expected post-graduation situation before 
graduation, it would be inaccurate to study only positive post-graduate durations. All cases of 
M*<0 are treated as minimum durations. On a technical note, the computer programme used to 
carry out the duration analysis (Stata) requires that duration variables be coded as positive 
values. These two considerations lead to the outcome variable we study: 


M=max{M'+1,1} (2) 
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M=1 implies the person experiences no gap between holding a real job and finishing their degree 
programme. 


Our duration analysis is based on the proportional hazard framework: 
h(m;z,X, B) = Prob(M=m |M =m) = h{m)exp(XP). (3) 


Here h(m;z,X{) is the hazard rate out of the transition period and into a real job. That is, it is the 
probability that a person with characteristics (z,X) who is still in transition at month m will end 
the transition that period by starting a real job. In the proportional hazards framework, the hazard 
rate is composed of two factors. The first is the baseline hazard function h{m) which is a 
different function of duration for each value of the stratifying variable z. In the proportional 
hazards framework the baseline hazard function is estimated non-parametrically. That is, h,(m) 
is estimated as a separate parameter for each value of m at which a spell is completed. The 
second factor is exp(X®), which depends upon other individual characteristics X and estimated 
coefficients f. We report estimates based on four different specifications of h,(m) and a variety 
of specifications of X. In all cases we report estimated standard errors for that are robust to 
heteroscedasticity.° 


While we define the model in terms of the hazard function h(m;z,X,f), it helps to display the 
results graphically using the survivor function: 


S(m;z,X, B) = Prob(M > m) = T1™, (1-h(s;z,X, B). (4) 


This is simply the probability that a spell lasts more than m months.’ For example, S(1;z,X) is 
simply the probability that a person does not have a real job at the time of graduation (M>/). 


The simplest version of (3) is the case that no regressors are included in the X vector. In this 
case, the hazard function is then identical to the baseline hazard function: 


h{m;z,0)=h{m) (5). 


Without regressors the baseline hazard can be estimated using the Kaplan-Meier estimator, 
which provides the maximum likelihood estimator of hm) for each value of m. The Kaplan- 
Meier estimate of the survivor (or, equivalently, the hazard) function takes into account the right 
censoring of spells, cases in which we do not see a graduate begin a real job. 


Adding a constant value to the duration variable has no effect on the models estimated in this paper. 
See Kiefer (1988) for a general introduction to duration analysis. 


The nature of the NGS data limits our attention to models where the covariates are constant throughout the 
duration of the school-to-work transition. 


Stata’s ‘robust’ option uses the method of Lin and Wei (1989) to compute robust standard errors. 
The positive connotation of ‘survival’ of a jobless spell and the negative connotation of the ‘hazard’ of starting a 


job are holdovers from the early use of duration analysis to study life expectancy and failure time of equipment. 
This also explains the use of ‘failure’ to denote the completion of a spell. 
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The NGS is based on a stratified sample across province, degree level, and field of study. Our 
estimates use the sample weights from the first interview. It is not necessary for us to use the 
second interview weights which take into account lack of response. When the person failed to be 
interviewed the second time there are two possibilities. Either the transition was complete by the 
first interview, so the missing information would not be used, or the transition spell was 
incomplete and it can simply be marked as incomplete. If the person starts their first full-time job 
less than six months before the last interview with them, their spell is also considered censored at 
the start of that job. This is because after that date it is not possible to determine when they 
began a real first job. 


Exogenous Variables in X 


All the explanatory variables we use to explain the distribution of M are time invariant for an 
individual (see Table 1 for a list). The NGS does provide some covariates that change after 
graduation, including region of residence and marital status as of each interview. However, since 
it is not known when these variables changed values between interviews, it is not possible to 
include them as time-varying covariates in the hazard analysis. Furthermore, in the case of 
region of residence, graduates presumably base the decision to move to a new region partly on 
their current labour market status. The graduate’s location later in the spell cannot therefore be 
considered exogenous to the graduate’s job finding process. Nonetheless, marital status at the 
first interview and the number of children as of the first interview are included as constant 
covariates. By treating these variables as exogenous and fixed over duration, we essentially 
assume that any changes in their values after graduation (and before the first interview) were 
expected ahead of time and affected duration starting from the date of graduation. 


We augment the variables in the NGS with an unemployment rate constructed from series in the 
Labour Force Survey and merged with the NGS data. We use the unemployment rate for people 
aged 20-24 for the respondent’s sex and region of institution (listed in Table 1) in the graduation 
month.® The usefulness of the available unemployment rate is somewhat limited, because we can 
already control for institutional region and sex. However, the unemployment rate does pick up 
extra variation through differences in the date of graduation, and it provides an interaction 
between region, sex, and graduation date without requiring interaction terms. 


Summary Statistics 


Table 1 provides summaries of all the variables used in the duration analysis by cohort. Unlike 
the later tables and estimation results, the statistics in Table 1 are based on unweighted data so as 
to summarize the information available in the sample for the hazard analysis. Since the sampling 
weights are not used to create Table 1, cross-cohort trends or population averages should not be 
inferred from it. The sample contains over 5,000 observations for each cohort, providing a great 
deal of information about the transition from school to work among ‘first time’ university 
graduates. In the 1982 and 1986 cohorts, for which five years of post-graduation information is 


8 It is possible to refine this unemployment rate to be specific to the person’s actual age at graduation as well, but 
this would likely be misleading since our sample is restricted to ‘new’ labour market entrants. Unemployment 
rates control for neither prior labour market experience nor years of education. The unemployment rate for older 
people would therefore be dominated by people with greater experience who left full-time schooling several 


years earlier than our respondents. 
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available, roughly 75% of the sample is observed to start a real job. The 52% figure in the 1990 
cohort reflects the limit of only eighteen months or so of post-graduate information. For the first 
two cohorts the average observed duration to first job (not controlling for censoring) is nearly 
two years. In the 1990 cohort, surveyed about two years after graduation, it 1s Over one year. 


Roughly three-quarters of our sample graduated from a four-year bachelor’s programme. About 
one third of the sample is married as of the first interview; very few have children. About 75% 
were raised in an English-speaking home and 20% in a French-speaking home, leaving 5% 
raised in other languages. Not many (about 10%) attend a school in a different region than they 
resided in prior to starting the programme. The average age at graduation is between 23 and 26. 
Mother’s years of education is missing for a fairly large fraction (9%) of respondents.” We 
estimate duration models including and excluding this variable to check whether this missing 
information may have a major effect on the estimates. 


Demographic Trends Across Cohorts 


Tables 2 and 3 provide some evidence on how the demographic composition of the graduates in 
our sample changed across cohorts. These tables use the sampling weights and therefore 
represent the reference population. The greatest difference across cohorts is the increased 
proportion of female graduates from 50% in 1982 to 58% in 1990. The other major difference 
between cohorts is that the average person graduating in 1982 faced an unemployment rate of 
nearly 16% versus an 11% rate for someone graduating in 1990. Average age at graduation 
increased only slightly to 24 years of age in 1990. This average age does not account for workers 
going back to school to learn new skills, since our sampling criteria eliminate those graduates 
with substantial work experience. Other than the increase in female graduates and the drop in 
unemployment rates, there is little trend in demographics across cohorts. 


Table 3 looks more closely at regional migration. The proportion of people moving before 
entering their programme and the regional source of graduates barely changed from 1982 to 
1990. Only in British Columbia do fewer than 90% of students remain within the province to 
attend school. A striking 97% of Ontario graduates were in the province before their programme 
began. Ontario receives about 5% of the students from each of the other regions and 47% of 
foreign students (of those who remain in Canada to be included in the NGS sample). 


IV. Analysis of Time to First Job 
Kaplan-Meier Estimates 


We begin the analysis by summarizing the distribution of M across cohorts using the Kaplan- 
Meier survivor function for M, based on the simple proportional hazard model (5). The survivor 
functions are displayed as curves in Figure 1. The shorter curve for 1990 indicates the end of 
information coming from the first interview. The relative position of the curves reflects both the 
different characteristics of graduates across cohorts and any differences in experiences within 
demographic groups. The population survivor functions for 1982 and 1986 during the first 18 
months after graduation are remarkably similar. After this point the 1986 cohort is more likely to 
start a real job. 


9 ; kat ; 
Mother’s years of education is constructed from several survey questions. 
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Another way to illustrate this effect is to look at median duration, the amount of time by which 
half the population has completed the transition to a real job. The median can be seen in Figure 
I where the survivor function reaches the value of 0.50. Median duration is almost identical 
across cohorts, a little over fifteen months. But for those whose spells go beyond that point the 
patterns begin to diverge. The median extra duration for those lasting past fifteen months can be 
determined from Figure 1 by looking at where the survivor function reaches 0.25. For the 1986 
Rese this figure is an additional 28 months, but for the 1982 cohort it is an additional 37 
months. 


The 1990 survivor curve in Figure 1 cannot be compared too closely to the earlier cohorts’ curves 
due to the change in the survey instruments. With this caveat in mind, the survival rates are still 
quite similar from three months to roughly twenty months. This is remarkable considering the 
differences in unemployment rates that confronted the three cohorts (as shown in Table 2). 


Basic Model with Covariates 


Our study of the effect other variables have on the duration to the first real job begins with 
estimates of the basic proportional hazard model: 


h(m;0,X, B) = ho(m)exp(XB). (6) 


That is, a common baseline hazard function ho(m) is estimated for everyone by setting the 
stratifying variable z equal to 0 for everyone. We allow for cross-cohort differences by including 
in X dummy variables for the 1982 and 1986 cohorts. Thus a person’s cohort affects the hazard 
rate simply as an element of X. Equation (6) therefore assumes that the relative log-hazard rate 
between identical people in different cohorts is constant across the transition period. Formally, 


Inhj9g2(m) - Inhj990(m) = Bi 
Inhyog6(m) - Inhyo90(m) = fr 


Table 4 summarizes the results from estimates of equation (6). We focus only briefly on this 
model, as it is nested by later specifications. However, some patterns in these results are 
interesting to discuss and useful to compare with the more flexible specifications. First, in Table 
4 we see that the hazard rates for 1986 are statistically significantly higher than the 1990 rates, 
even when controlling for differences in unemployment rates: people in the 1986 cohort got real 
jobs sooner than the 1990 cohort. The rates are also greater for the 1982 cohort except for 
column 2, but in all cases they are not significant. Second, facing a higher unemployment rate at 
graduation leads to longer duration to the first real job. This is not surprising. However, the 
unemployment rate (based on sex and institution’s region) is not significant when the regional 
dummies are also included in the model (columns 2, 4 and 5). At the same time, the estimated 
size of its effect does not drop substantially (from -0.012 in column 3 to -0.008 in column 5). 


The estimated coefficients are, for the most part, similar in sign and magnitude across the 
different specifications in Table 4. Indeed, the only coefficients that change sign are for the 
unemployment rate and the indicator for the 1982 cohort when regional indicators are included 
without other demographic variables (column 2). It is therefore straightforward to summarize 
the patterns in these results. Bachelor’s and master’s graduates start real jobs at a slower rate 
(lower hazard rate due to the negative coefficient) than PhD graduates. Female graduates have 
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lower hazard rates than males, and older graduates have lower rates than younger ones. Married 
graduates are faster to start real jobs than single ones, but those having children start more slowly 
than those without. The language the graduate was brought up in does not appear to have a 
strong effect on the hazard rate, although this result changes in the later specfications. Mother’s 
years of education has a negative effect on the hazard rate. Graduates from outside of Canada 
and those that moved regions before beginning the program have slower transition speeds than 


those that attended school in their region. 


Stratified Model 


In Table 5 we report estimates of a stratified model: 


h(m;cohort,X) = heonor(m)exp(XB). (7) 


Now z equals the person’s cohort. This model allows the baseline hazard function to vary 
arbitrarily across cohorts as well as across duration.!° It obviously contains (6) as a special case, 
where the baseline hazard functions are proportional to each other. However, comparison of the 
likelihood values is not standard because stratifying the baseline hazard curve introduces a 
(potentially) infinite number of parameters'', % which rules out use of the x° distribution for the 
likelihood ratio statistic. Nonetheless, twice the difference in likelihood values (27864.8) 
between the two full specifications is large enough to conclude that the data are much better 
described by stratifying across cohort. Below we carry out a formal test of the stratified model 
itself. 


The improvement in fit between the basic model (6) and the stratified model (7) may be an 
artifact of the change in the survey instrument in 1990 and the difficulty in identifying the first 
real job after graduation for that cohort. However, (unreported) estimates of both equations using 
only the 1982 and 1986 cohorts produce a likelihood ratio statistic of 14817.3, which is also 
extremely large. (Again, it’s not accurate to use the x° distribution to create a p-value for this 
statistic.) 


Figure 1 suggested that durations followed different patterns in 1982 and 1986, but Figure 1 
does not account for changes in the demographic composition of the cohorts as Table 5 does. 
Now, we can confidently conclude that identical individuals in different graduation cohorts did 
not experience the same duration pattern. Furthermore, the difference between cohorts is not 
merely proportional, as the basic model (6) assumes. It appears that this statement holds true for 
1990 as well, although limitations of the data force this conclusion to be tenuous. 


Mother’s years of education is included in the last specification of both Tables 4 and 5. It has a 
strong negative effect on duration, but its value is missing for a number of respondents. 
However, when mother’s education is included none of the other coefficients change sign and 


'° We do not control for unobserved heterogeneity in the hazard rate. This has the well-known effect of creating a 


bias in hazard rates towards negative duration dependence. However, our focus is not on testing for duration 
dependence per se. 


Each value that duration m takes on introduces a new parameter, and m is theoretically unbounded. Given the 


data, the actual number of restrictions imposed by the basic model is finite. In our case the stratified model adds 
95 parameters in net. 
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only the indicator for moving before the programme changes its statistical significance. Marital 
status and number of children, the two variables known only at the first interview, are also 
significant. The other coefficients are not sensitive to their inclusion in the model. Furthermore, 
the patterns across specifications are very similar in Tables 4 and 5. The pattern of coefficients 
across specifications in Tables 4 and 5 suggest that the full specification in column 5 is 
sree and therefore it will be used for the most general specification of the hazard 
unction. 


Figure 2 graphs the baseline survivor curves from the stratified model in column 5 of Table 5. 
Comparing the three cohort’s baseline curves must be done with caution. The baseline curve is 
the survival curve for an observation with an X vector containing all zeros. Since we include 
variables such as age and mother’s education, the level of the curves is itself not empirically 
relevant. However, since the stratified model restricts the coefficient vector B to be the same 
across cohorts, the relative position of the three curves does determine the relative survival curve 
for otherwise identical people in different cohorts. 


The baseline survival curves are remarkably similar in shape across the three cohorts, 
particularly given the major change in the likelihood value when stratifying the model. The one 
major difference is the much lower survivor curve early in the spell for the 1990 cohort. This 
appeared in the overall hazards in Figure 1 as well, and it is likely due to the difference in the 
survey instruments. The survivor curves begin to diverge about six months into the spell, which 
is earlier than in the overall curves in Figure 1. 


The General Model 


In Table 6 we report estimates of our most general model: 


h(m;cohort,X Beohort = Neohort(m)exp(X Beohort), (8) 


which allows both the baseline and the effect of other characteristics to differ across cohorts. 
With three separate cohorts equation (8) introduces two new coefficients for each element of X, 
or a total of 40 extra degrees of freedom compared to (7). Since the baseline survivor curve was 
already stratified by cohort, a comparison between likelihood values for (8) and (7) is standard. 
The total likelihood value of -113864 for all cohorts in Table 6 leads to an extreme likelihood 
ratio of 1956 with the comparable model reported in column 5 of Table 5. We can therefore 
reject the hypothesis of parameter stability across cohorts. The same test based only on the 1982 
and 1986 cohorts also leads to clear rejection of the stratified model, so the result is not simply 
an artifact of the difference in variable construction between 1990 and the earlier cohorts. 


Since both the baseline survivor curve and the coefficients differ across cohort in the general 
model it is difficult to interpret differences in the baseline survivor curves. The level of the 
baseline curves does not indicate the relative survivor probability for identical individuals in 
different cohorts since their probabilities are also determined by different coefficient vectors. 
Therefore, when discussing these results we will focus on the relative position of different 
demographic groups within cohorts by comparing coefficient estimates. 
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Comparison with the Stratified Models 


Significant differences in hazard rates exist among the three degree levels (PhD is the excluded 
category). The coefficients for bachelor’s and master’s graduates in Table 6 are negative and 
similar to each other in all three cohorts, which indicates that PhDs are the quickest to start real 
jobs. The gap between PhDs and the other two degrees is much larger in 1986 and 1990 than in 
1982. This change across cohorts was masked by the stratified models reported in Tables 4 and 
5 which force variables to have the same relative effect on duration in all three cohorts. 


A second difference between the general model and the earlier ones is the size of the gender 
differences in duration. In the stratified models the indicator for females had a negative and 
significant coefficient in all cases. In the general model the coefficient is smaller in magnitude 
relative to the other coefficients in the model and is only significant in the 1986 cohort. One 
possible explanation for this is that the stratified models use the changing proportion of female 
graduates across cohorts (see Table 2) to help explain more general differences in duration across 
cohorts. When both the coefficients and the baseline survivor curve are allowed to vary freely the 
importance of a male-female difference in transition speeds is reduced. Age at graduation also 
loses its statistical significance in Table 6, but both married and number of children retain theirs. 


Some variables gain strength in the general model in explaining the school-to-work transition. 
The language indicators do not appear very important in Tables 4 and 5, but in Table 6 we see 
that graduates raised in French households have larger hazard rates than both English-raised 
graduates and those from other languages. 


Regional Differences in Duration to First Job 


The model estimated in Table 6 includes controls for region of institution and region of residence 
before starting the programme, although only the coefficient for whether the person was living 
abroad before the programme is reported. (Of the nine regional variables, it has the only 
significant coefficient, including the first two specifications of the model in Tables 4 and 5.) 
Furthermore, note that in Table 6 the indicator for whether the person moved regions to attend 
school is insignificant. This variable is not related to any specific regional effect, but rather 
captures selection by people into regions, for example, if the best students tend to move out of 
province to attend university. Since its coefficient is insignificant it appears that this type of 
selection is not important for determining the school-to-work transition. 


A formal test for the existence of regional differences (within Canada) in the duration to first job 
involves a comparison of the estimated model in Table 6 with one in which the eight Canadian 
regional indicators (for programme and previous residence) are not included in the model. 
Estimates of that model (not reported here) yield a total likelihood value across cohorts equal to 
-13880. The x’ likelihood ratio statistic with comparison to the model with the regional effects 
equals 32.62, with 24 degrees of freedom (eight for each of the three cohorts), and the p-value 
from the distribution is 0.112. Thus, the likelihood ratio is insignificant at both the 5% and 10% 
levels. We fail to reject the hypothesis that, after controlling for the regional unemployment rate, 
there are not differences in the duration to first job across regions of the country, in terms of both 
where the graduates come from and where they study. Furthermore, the local unemployment rate 
is itself relatively small and insignificant in Table 6 and changes sign in the 1990 cohort. (In the 
restricted model without regional indicators the unemployment rate is only significant in 1986.) 
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et ‘peed for whether the person moved regions is also not significant in any of the cohorts 
in Table 6. 


Overall, there is no compelling evidence that the market for university graduates differs greatly 
across regions. This is somewhat surprising given the size and economic diversity of the regions 
of Canada, as well as the differences in the universities within those regions. What appear more 
important than location are the measured characteristics of the individual, particularly their 
degree level and family background (which may measure other aspects of the person’s ability 
besides degree) and other personal characteristics that would affect the graduate’s willingness to 
work. The only exception with regards to the lack of regional effects is the significantly slower 
transition rate for foreign graduates (that is, those outside the country before the programme 
started). Since people who leave the country before the first interview are not included in this 
sample, the transition rate among foreign graduates may be subject to stronger sample-selection 
problems than among domestic graduates. Which direction this selection problem would bias the 
estimated coefficient on being outside Canada before the programme is not obvious. 
Discouraged people may choose to return home, tending to leave the most motivated or 
employable in the sample. On the other hand, foreign students may be searching for jobs inside 
and outside Canada simultaneously. 


Hazard Ratios 


The estimated coefficients in the proportional hazard model are not easy to interpret since they 
appear in the exponent in (3). It is more straightforward to consider the hazard ratio, 


HR; = exp{ Gj}, 


associated with a coefficient f. HR; is the relative hazard rate in all periods when variable j 
changes by one unit. A value of HR; of 2 implies the hazard rate doubles with a one unit change 
in j. A value of 0.5 implies the hazard rate is cut by half. For example, if j is the indicator 
variable for female then HRj=2.0 means that females are twice as likely as males to start a real 
job in every period. A hazard ratio of 1.0 is equivalent to 6=0 and would imply no difference 
between males and females in their rates of starting jobs. 


Table 7 reports the hazard ratios for selected variables from the general model in Table 6. The 
variables are listed in descending order according to the average absolute deviation of the hazard 
ratio from 1.0. For instance, the indicator variable with the greatest relative effect on the hazard 
ratio is that for master’s graduates, relative to PhD graduates. The effect is negative, in the sense 
that master’s degrees have lower hazard ratios and, thus, longer durations to first job. For the 
1986 and 1990 the hazard rate for master’s graduates is less than half of that for PhD graduates. 
The next largest impact is between bachelor’s and PhDs. These ratios are closer to 1 than for 
master’s which implies that master’s students have the longest durations among the three degree 
levels (holding all other variables constant). 


The next largest relative impacts are for foreign graduates. The hazard rate for graduates from 
outside of Canada are three quarters that of residents. Students from French-speaking 
households have larger hazard rates that those from other languages. The estimated coefficients 
for graduates from English-speaking households in Table 6 are significantly negative but 
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numerically small. This implies their hazard rates are very close to 100% and that the French- 
speaking hazard is also the relative effect between French- and English-graduates. 


Married graduates have quicker transitions than non-married graduates, but those with children 
have somewhat longer transitions than those without children. Children increase the value of 
non-market time and would lead to higher reservation wages and consequently longer transitions. 
While female graduates have lower hazard ratios than their (otherwise identical) male 
counterparts, the effect is statistically significant only in the 1986 cohort. 


Stability of the coefficients across cohorts is clearly rejected by the data in the likelihood ratio 
tests reported earlier. However, the hazard ratios in Table 7 demonstrate a great deal of 
qualitative stability. For example, the hazard ratio for graduates from outside of Canada barely 
changes across cohorts. The only hazard ratio that crosses over 100% is mother’s years of 
education. In the 1982 and 1986 cohorts a more educated mother is associated with faster 
transitions but a slower transition in 1990. Mother’s education may pick up characteristics of the 
graduate that employers care about, or it may possibly pick up the effect of parent’s household 
income on search costs. The switch in its relative effect may indicate a change in the weighing 
of these two factors across cohorts. 


V. Conclusion 


How long does it take university graduates to make the transition from school to work? The 
answer depends on when you think the transition is complete. The definition employed in this 
paper is, partly by necessity and partly by design, tighter than what is used in most studies. A 
person is defined to have made the transition when they have held a full-time job for six months 
or more. Based on this definition, the transition takes a fairly long time. Although a large 
fraction of graduates get jobs within a few months, the median duration to the start of the first 
job is over fifteen months in each graduating cohort. 


Did the transition from school to work change from the early 1980s to the early 1990s? Our 
answer is that it did change in a number of important ways, but not necessarily in a steady trend. 
In some ways the overall experiences of the 1990 cohort of graduates appear more similar to 
those in the 1982 cohort than the 1986 cohort. The differences are more pronounced in longer 
durations, that is for those graduates taking six or more months to make the transition. Our 
results also indicate that differences in the transition between cohorts are not summarized well by 
a single number. Instead, to fit the data well we find it necessary to allow the whole pattern of 
the school-to-work transition to differ across cohorts. 


Perhaps more importantly, our results also indicate that the relative duration patterns among 
demographic groups differed across cohorts. Here, the most striking effect concerns degree level. 
While PhD graduates experience shorter durations in all three cohorts, the difference is much 
greater in the 1986 and 1990 cohorts. This suggests a marked change in the market for PhD 
students since the early 1980s, relative to other graduates. 


Our results also suggest some areas of stability across cohorts and similarities across 
demographic groups. Bachelor’s and master’s graduates have similar transition rates in all three 
cohorts. The relative speed of transition across languages and between foreign and resident 
graduates are also quite similar across cohorts. Furthermore, differences across regions of the 
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country in the transition to a real job are statistically insignificant in all three cohorts. The 
hazard rates for female graduates are somewhat lower (i.e. longer durations) than for males but 
statistically significant only in the 1986 cohort. 


These results are consistent with something like a national market for university graduates at 
each degree level, with possible differences only across language. In general, the major 
predictors for differences in duration to first job appear to be related more to variables affecting 
the graduates’ costs of job search than the external factors related to a local labour market. 


At least three directions for further research are clearly suggested. First, our analysis focuses on 
the ultimate effect that all possible strategies have on the time spent before starting a real job. 
Yet during the time between graduation and the start of a real job many people are not looking 
for work full time. Many people may work part time, return to school, or for some other reason 
may not be available for work. These outcomes are ‘competing’ risks with regular employment 
all during the post-graduation period. The interplay between steady, full time work and other 
uses of time is one obvious step to take next. The second next step is to study other aspects of 
post-graduate labour market experience, most notably income and the characteristics of jobs. 
Betts et. al (1998) and Finnie (1998a and 1998b) analyze these broader aspects of post-graduate 
experiences for the three recent NGS cohorts. Finally, the NGS also contains graduates of 
vocational and technical colleges. Comparing their transitions to work with university graduates 
would be of interest. One would expect that the market for college graduates to exhibit more 
local differences than appear to operate for university graduates. 
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Appendix: Identifying First Real Job in the 1990 Cohort 


For those not working in June 1992 (at the first interview and the only interview of the 1990 
cohort used in this study), the following set of questions was asked: 


qC6 In what month and year did you start working at the first job you had after completed your 
programme? 

qC7 Was this a job at which you usually worked 30 or more hours a week? 

qC8 Was this a permanent or a temporary position? 


If qC7 and gC8 were both answered yes, then this job was considered a potential real job. 
Although it is not guaranteed that it lasted six months or more it was characterised as a 
‘permanent’ position by the respondent. The duration between its start date and graduation was 
defined as DI and M =D] (see equation 1). The spell was considered complete. If either of these 
questions was answered no, or there was no first job, then duration was set as June 1992 minus 
the graduation date, and duration was considered incomplete. However, it is conceivable that 
there was another job (whether the second or later) that started after graduation, was a real job, 
but ended before June, 1992. Unfortunately, information about such a job is unavailable for the 
1990 cohort. So for some people the duration variable may be too long (because another real job 
began and ended between the first job and June, 1992), or it may be too short (because the first 
job was permanent and full time but did not actually last six months). We rely on the possibility 
that the number of respondents to whom these special circumstances apply is small and that the 
under- and over-estimation of duration tend to balance out. 


For those respondents holding a job in June 1992 it was possible to determine its start date (call it 
D2) and whether it was full time job. If this job is a ‘real’ job it can be identified as such, but it is 
not necessarily the first real job. If the job had no breaks associated with it, then qC41 (‘‘Was 
that job the first job after graduation") was asked. If it was answered yes and if the current job 
had lasted six months or more then M’=D2. If the current job started less than six months earlier 
than June 1992, the spell was considered censored as of the start of the job. That is, for current 
jobs that started within six months of the interview it can only be determined that the first real 
job began after the start of the current job. 


If qC41 was answered no, then a set of questions similar to qC6-qC8 above was asked about the 
first job after school. If it was permanent and full time, then its duration-to-start was defined as 
D3 and M=D3. The same caveat applies here as above: for some respondents D3 is too short a 
duration and for others it is too long. 


A similar procedure was followed for current jobs that had breaks or if the person was 
temporarily absent from the current job. In both cases, the person was asked if this was the first 
job after graduation and if not whether the first job was permanent and full time. 


In summary, the variable used in the analysis as duration must be constructed from a set of 


derived durations. For any particular respondent only one of two durations would apply based 
on whether the person was employed in June 1992. 
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Table 1. Summary of Sample by Cohort (Unweighted) 


[Ler S6i11982 Cohorts 7090 oS 11986 Cobartio(Os nEENIL900 Cooel. S632 obs. 


Mean/ Std. 
Pct Dev. 


Variable / Values 
M=Months to First Job 


11.24 
Completed Spell 0.5 
Unemp. Rate at Graduation SREY 
Degree Program 0.66 
Bachelor’s % 
Master’s % 
PhD % 
0.5 
0.48 
Number of Children 0.62 
Raised in English Household 0.18 
Raised in French Household 0.49 
Moved Region before Pro. 0.32 
Region of Institution (1-5) 1.16 
1.31 
Prairies % 
British Columbia % 
Outside Canada % 
Age at Graduation 1 
Mother’s Years of Education 3.45 
Note: Atlantic region includes: Newfoundland, New Brunswick, Nova Scotia, and Prince Edward Island. 
Prairies region includes: Manitoba, Saskatchewan, and Alberta. 
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Table 2. Demographic Trends Across Graduate Cohorts 


Mover before Programme (pct) 


Region of Institution (pct) 


Mean Age at Graduation 

Mean Unem. Rate at Graduation 

Note: Data weighted by first interview sampling weight. 
Percentages may not total 100 because of rounding. 


Table 3. Regional Mobility to Attend University (All Cohorts) 


Region of Institution 


Region before Pro. % 
Atlantic 

Quebec 

Ontario 

Prairies 

British Columbia 
Outside Canada 
Overall % 
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Table 4. Proportional Hazard Models with Common Baseline Hazard Across 
Cohorts 


Variable 


0.024 0.003 
(0.04) (0.04) 
0.105 * 0.091 * 
(0.04) (0.04) 
Unemp. Rate at Graduation -0.012 *| -0.008 
(0.00) (0.00) 
Bachelor’s -0.433 *| -0.435 * 
(0.07) (0.07) 
-0.458 *| -0.462 * 
(0.07) (0.07) 
-0.148 *| -0.135 * 
(0.02) (0.03) 
Age at Graduation -0.014 *| -0.014 * 
(0.00) (0.00) 
Married 0.174 * 0.18 * 
(0.03) (0.03) 
Number of Children -0.158 *| -0.154 * 
(0.03) (0.03) 
Raised in English Household 0.081 * 0.067 
(0.04) (0.04) 
Raised in French Household -0.062 -0.048 
(0.04) (0.05) 
Mother’s Years Education 


Moved Region before Pro. -0.169 *| -0.092 * 
(0.04) (0.05) 


Outside Canada -0.41 * -0.283 * 
(0.12) (0.14) 


Observations Oh 12 21452 21395 21395 19584 
In Likelihood - | -140556_ | -140071 -140052 -128775 
142149 


Note: Robust standard errors in parentheses. *’ indicates significance at the 5% level. 
Excluded category: cohort90, PhD, male, single, household other language, Atlantic Canada, 


non-mover. 
Columns including ‘Outside Canada’ also include indicators for other pre-program regions and the 


institutions’ region. 
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Table 5. Proportional Hazard Models Stratified by Cohort 


Variable 
Unemp. Rate at Graduation 


Bachelor’s 

Master’s 

Female 

Age at Graduation 
Married 

Number of Children 


Raised in English Household 


Raised in French Household 


Mother’s Years of Education 


Moved Region before Pro. 


Outside Canada -0.414 * 
(0.12) 
Observations 21452 
In likelihood -125469 -125020 -125001 -114842 


Note: See Notes to Table 4. 
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Table 6. Proportional Hazard Models by Cohort 


Variable 
Unemp. Rate at Graduation 


Bachelor’s 


Age at Graduation 
Married 
Number of Children 


Raised in English Household 


Raised in French Household 
Mother’s Years of Education 
Moved Region before Pro. 


Outside Canada 


Observations 5380 
In likelihood -22818 


Note: See notes to Table 4. 


Table 7. Selected Hazard Ratios for Table 6 


Variable 
Master’s 
Bachelor’s 
Outside Canada 
Raised in French 


Note: Hazard Ratio = exp(coefficient in Table 6). 
* indicates coefficient in Table 6 is significant at 5% level 
Variables are sorted by average of abs(HR-1) across cohorts 
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Figure 1. Cohort Survival Curves, population weighted 
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Fig 2. Baseline Survivor Curves from Stratified Model 


probability duration exceeds 


1 ‘Ne. 20 30 40 50 
months since graduation 


a a eee 
Analytical Studies Branch - Research Paper Series 20'= Statistics Canada No. 11F0019MPE No.141 


References 


Betts, Julian, Christopher Ferrall and Ross Finnie. 1998. ‘‘The Role of University Quality in 
Determining Post-Graduate Outcomes: Panel Evidence from Three Recent Canadian 
Cohorts," work in progress. 


Bowlus, Audra. 1998. ‘U.S. Canadian Unemployment Rate and Wage Differences Among 
Young, Low Skilled Workers in the 1980s," forthcoming, Canadian Journal of Economics. 


Eckstein, Zvi and Kenneth I. Wolpin. 1995. ‘‘Duration to First Job and the Return to Schooling: 
Estimates from a Search-Matching Model," Review of Economic and Statistics 62, 263- 
286. 


Ferrall, Christopher. 1997. *‘Unemployment Insurance Eligibility and the Transition from School 
to Work in Canada and the United States," Journal of Business and Economic Statistics 15, 
2, April, 115-129. 


Finnie, Ross. 1998a. ‘‘Process Not Event: A Longitudinal Analysis of the School-to-Work 
Transition of Canadian Post-Secondary Graduates," work in progress. 


Finnie, Ross. 1998b. ‘‘Holding Their Own: The Employment Patterns and Earnings of Canadian 
Post-Secondary Graduates in the 1980s and 1990s", work in progress. 


Kiefer, N. 1988. "Economic Duration Data and Hazard Functions," Journal of Economic 
Literature 26, 649-79. 


Lin, D. Y. and L. J. Wei. 1989. ‘‘The Robust Inference for the Cox Proportional Hazards 
Model", Journal of the American Statistical Association, 84, 1074-78. 


Statistics Canada 1996. The Class Of 90: A compendium of findings from the 1992 National 
Graduates Survey of 1990 Graduates, Catalogue No. 81-577-XPE. 


Analytical Studies Branch - Research Paper Series sais Statistics Canada No. 11FO019MPE No.141 


) Oo” Ciatg by 


somite _ 
6 a 
a 


=e on = 
roi Cotte (neraahl aevtegcabeT Hist, ,anT9" 
agi stalbat-me unica -— 

ata! 

we 


4 
7 


ae pry fir Row ag 


| te 
ibows) 20" 20@) sbu 6 

ine cope bollalé wat east oY oe rs 
; at 

tt ee q Aiea ivi A ba pitt j 

levi atoms? 2 ana exerted > ‘ie 


os 


4 
a 


ait TOR) we ae rc 
TAbe nl hens’) a hoW of ‘ 


“9 | - Ci - zon sinait 
i i le aoitiansYl 
= Sees. 


' i } Aker! dealt sun? 
4 igiwwrxse-teod 


. 


SHe1 A zeta 
ie ila, FUMINA 
: Eas * 
hen ¥ Gaip 
ieee Mee. ."taborn | 


if mad wateiieié * * 
2 hay) <> ~ 


No. 


No. 


12 


13 


. 14 


ol 5 


. 16 


my MA 


iis 


el D 


. 20 


wee! 


ANALYTICAL STUDIES BRANCH 
RESEARCH PAPER SERIES 


Behavioural Response in the Context of Socio-Economic Microanalytic Simulation, Lars Osberg (April 1986) 
Unemployment and Training, Garnett Picot (1987) 

Homemaker Pensions and Lifetime Redistribution, Michael Wolfson (August 1987) 

Modeling the Lifetime Employment Patterns of Canadians, Garnett Picot (Winter 1986) 

Job Loss and Labour Market Adjustment in the Canadian Economy, Garnett Picot and Ted Wannell (1987) 


A System of Health Statistics: Toward a New Conceptual Framework for Integrating Health Data, 
Michael C. Wolfson (March 1990) 


A Prototype Micro-Macro Link for the Canadian Household Sector, Hans J. Adler and Michael C. Wolfson 
(August 1987) 


Notes on Corporate Concentration and Canada’s Income Tax, Michael C. Wolfson (October 1987) 
The Expanding Middle: Some Canadian Evidence on the Deskilling Debate, John Myles (Fall 1987) 
The Rise of the Conglomerate Economy, Jorge Niosi (1987) 

Energy Analysis of Canadian External Trade: 1971 and 1976, K.E. Hamilton (1988) 

Net and Gross Rates of Land Concentration, Ray D. Bollman and Philip Ehrensaft (1988) 


Cause-Deleted Life Tables for Canada (1972 to 1981): An Approach Towards Analyzing Epidemiological 
Transition, Dhruva Nagnur and Michael Nagrodski (November 1987) 


The Distribution of the Frequency of Occurrence of Nucleotide Subsequences, Based on Their Overlap 
Capability, Jane F. Gentleman and Ronald C. Mullin (1988) 


Immigration and the Ethnolinguistic Character of Canada and Quebec, Ré&jean Lachapelle (1988) 


Integration of Canadian Farm and Off-Farm Markets and the Off-Farm Work of Women, Men and Children, 
Ray D. Bollman and Pamela Smith (1988) 


Wages and Jobs in the 1980s: Changing Youth Wages and the Declining Middle, J. Myles, G. Picot and 
T. Wannell (July 1988) 


A Profile of Farmers with Computers, Ray D. Bollman (September 1988) 
Mortality Risk Distributions: A Life Table Analysis, Geoff Rowe (July 1988) 


Industrial Classification in the Canadian Census of Manufactures: Automated Verification Using Product Data, 
John S. Crysdale (January 1989) 


Consumption, Income and Retirement, A.L. Robb and J.B. Burbridge (1989) 


No. 22. Job Turnover in Canada’s Manufacturing Sector, John R. Baldwin and Paul K. Gorecki (Summer 1989) 


No. 23 Series on The Dynamics of the Competitive Process, John R. Baldwin and Paul K. Gorecki (1990) 


No. 


No. 


No. 


No. 


24 


oo 


26. 


ay 


ee 


eo. 


oo 


Bee! 


G2 


33 


. 34 


cop) 


nels 


= Yi 


Firm Entry and Exit Within the Canadian Manufacturing Sector. 
Intra-Industry Mobility in the Canadian Manufacturing Sector. 
Measuring Entry and Exit in Canadian Manufacturing: Methodology. 
The Contribution of the Competitive Process to Productivity Growth: 
The Role of Firm and Plant Turnover. 

Mergers and the Competitive Process. 

n/a 

Concentration Statistics as Predictors of the Intensity of Competition. 
The Relationship Between Mobility and Concentration for the Canadian 
Manufacturing Sector. 


IAW > 


iG) oo i 


Mainframe SAS Enhancements in Support of Exploratory Data Analysis, Richard Johnson, Jane F. Gentleman 
and Monica Tomiak (1989) 


Dimensions of Labour Market Change in Canada: Intersectoral Shifts, Job and Worker Turnover, 


John R. Baldwin and Paul K. Gorecki (1989) 


The Persistent Gap: Exploring the Earnings Differential Between Recent Male and Female Postsecondary 
Graduates, Ted Wannell (1989) 


Estimating Agricultural Soil Erosion Losses From Census of Agriculture Crop Coverage Data, 
Douglas F. Trant (1989) 


Good Jobs/Bad Jobs and the Declining Middle: 1967-1986, Garnett Picot, John Myles, Ted Wannel (1990) 


Longitudinal Career Data for Selected Cohorts of Men and Women in the Public Service, 1978-1987, Garnett 
Picot and Ted Wannell (1990) 


Earnings and Death-Effects Over a Quarter Century, Michael Wolfson, Geoff Rowe, Jane F. Gentleman and 
Monica Tomiak (1990) 


Firm Response to Price Uncertainty: Tripartite Stabilization and the Western Canadian Cattle Industry, 
Theodore M. Horbulyk (1990) 


Smoothing Procedures for Simulated Longitudinal Microdata, Jane F. Gentleman,Dale Robertson and 
Monica Tomiak (1990) 


Patterns of Canadian Foreign Direct Investment Abroad, Paul K. Gorecki (1990) 


POHEM - A New Approach to the Estimation of Health Status Adjusted Life Expectancy, Michael C. Wolfson 
(1991) 


Canadian Jobs and Firm Size: Do Smaller Firms Pay Less?, René Morissette (1991) 


Distinguishing Characteristics of Foreign High Technology Acquisitions in Canada’s Manufacturing Sector, 
John R. Baldwin and Paul K. Gorecki (1991) 


Industry Efficiency and Plant Turnover in the Canadian Manufacturing Sector, John R. Baldwin (1991) 


No. 


No. 


No. 


No. 


No. 


38 


39 


. 40 


. 41 


. 42 


. 43 


44 


45 


. 46 


. 47 


. 48 


. 49 


250 


oe | 


me 


ek) 


54 


ey) 


SG 


so 


ye) 


oe 


. 60 


When the Baby Boom Grows Old: Impacts on Canada’s Public Sector, Brian B. Murphy and 
Michael C. Wolfson (1991) 


Trends in the Distribution of Employment by Employer Size: Recent Canadian Evidence, Ted Wannell (1991) 


Small Communities in Atlantic Canada: Their Industrial Structure and Labour Market Conditions in the Early 
1980s, Garnett Picot and John Heath (1991) 


The Distribution of Federal/Provincial Taxes and Transfers in Rural Canada, Brian B. Murphy (1991) 
Foreign Multinational Enterprises and Merger Activity in Canada, John Baldwin and Richard Caves (1992) 
Repeat Users of the Unemployment Insurance Program, Miles Corak (1992) 


POHEM -- A Framework for Understanding and Modeling the Health of Human Populations, 
Michael C. Wolfson (1992) 


A Review of Models of Population Health Expectancy: A Micro-Simulation Perspective, 
Michael C. Wolfson and Kenneth G. Manton (1992) 


Career Earnings and Death: A Longitudinal Analysis of Older Canadian Men, 
Michael C. Wolfson, Geoff Rowe, Jane Gentleman and Monica Tomiak (1992) 


Longitudinal Patterns in the Duration of Unemployment Insurance Claims in Canada, Miles Corak (1992) 
The Dynamics of Firm Turnover and the Competitive Process, John Baldwin (1992) 


Development of Longitudinal Panel Data from Business Registers: Canadian Experience, 
John Baldwin, Richard Dupuy and William Penner (1992) 


The Calculation of Health-Adjusted Life Expectancy for a Canadian Province Using a Multi-Attribute Utility 
Function: A First Attempt, J.-M. Berthelot, R. Roberge and M.C. Wolfson (1992) 


Testing the Robustness of Entry Barriers, J.R. Baldwin and M. Rafiquzzaman (1993) 
Canada’s Multinationals: Their Characteristics and Determinants, Paul K. Gorecki (1992) 


The Persistence of Unemployment: How Important were Regional Extended Unemployment Insurance Benefits?, 
Miles Corak, Stephen Jones (1993) 


Cyclical Variation in the Duration of Unemployment Spells, Miles Corak (1992) 


Permanent Layoffs and Displaced Workers: Cyclical Sensitivity, Concentration, and Experience Following the 
Layoff, Garnett Picot and Wendy Pyper (1 993) 


The Duration of Unemployment During Boom and Bust, Miles Corak (1993) 
Getting a New Job in 1989-90 in Canada, René Morissette (1993) 


Linking Survey and Administrative Data to Study Determinants of Health, P. David, J.-M. Berthelot and 
C. Mustard (1993) 


Extending Historical Comparability in Industrial Classification, John S. Crysdale (1993) 


What is Happening to Earnings Inequality in Canada?, R. Morissette, J. Myles and G. Picot (June 1994) 


No. 


No. 


No. 


No. 


No. 


No. 


61 


az 


eOS 


. 64 


65 


66 


Of 


. 68 


69 


nO 


ee | 


72 


73 


74 


MD: 


sa 0) 


Be. 


.78 


Ay 


. 80 


ae 


Structural Change in the Canadian Manufacturing Sector, (1970-1990), J. Baldwin and M. Rafiquzzaman 
(July 1994) 


Unemployment Insurance, Work Disincentives, and the Canadian Labour Market: An Overview, Miles Corak 
(January 1994) 


Recent Youth Labour Market Experiences in Canada, Gordon Betcherman and René Morissette (July 1994) 


A Comparison of Job Creation and Job Destruction in Canada and the United States, John Baldwin, 
Timothy Dunne and John Haltiwanger (July 1994) 


What is Happening to Weekly Hours Worked in Canada?, René Morissette and Deborah Sunter (June 1994) 
Divergent Inequalities -- Theory, Empirical Results and Prescriptions, Michael C. Wolfson (May 1995) 
XEcon: An Experimental / Evolutionary Model of Economic Growth, Michael C. Wolfson (June 1995) 


The Gender Earnings Gap Among Recent Postsecondary Graduates, 1984-92, Ted Wannell and Nathalie 
Caron (November 1994) 


A Look at Employment-Equity Groups Among Recent Postsecondary Graduates: Visible Minorities, Aboriginal 
Peoples and the Activity Limited, Ted Wannell and Nathalie Caron (November 1994) 


Employment Generation by Small Producers in the Canadian Manufacturing Sector, John R. Baldwin and 
Garnett Picot (November 1994) 


Have Small Firms Created a Disproportionate Share of New Jobs in Canada? A Reassessment of the Facts, 
Garnett Picot, John Baldwin and Richard Dupuy (November 1994) 


Selection Versus Evolutionary Adaptation: Learning and Post-Entry Performance, J. Baldwin and 
M. Rafiquzzaman (May 1995) 


Business Strategies in Innovative and Non-Innovative Firms in Canada, J. Baldwin and J. Johnson 
(February 1995) 


Human Capital Development and Innovation: The Case of Training in Small and Medium Sized-Firms, 
J. Baldwin and J. Johnson (March 1995) 


Technology Use and Industrial Transformation: Emprirical Perspectives, John Baldwin, Brent Diverty and 
David Sabourin (August 1995) 


Innovation: The Key to Success in Small Firms, John R. Baldwin (February 1995) 
The Missing Link: Data on the Demand side of Labour Markets, Lars Osberg (April 1995) 


Restructuring in the Canadian Manufacturing Sector from 1970 to 1990: Industry and Regional Dimensions of 
Job Turnover, J. Baldwin and M. Rafiquzzaman (July 1995) 


Human Capital and the Use of Time, Frank Jones (June 1995) 
Why Has Inequality in Weekly Earnings Increased in Canada?, René Morissette (July 1995) 


Socio-Economic Statistics and Public Policy: A New Role For Microsimulation Modeling, Michael C. Wolfson 
(July 1995) 


No. 


No. 


No. 


No. 


No. 


No. 


, oe 


8&3 


84 


85 


. 86 


Or 


88 


8&9 


. 90 


Por 


me 


3 


. 94 


a 2) 


. 96 


. 97. 


Ne) 


Zoo 


. 100 


. 101 


Social Transfers, Changing Family Structure, and Low Income Among Children, Garnett Picot and 
John Myles (September 1995 ) 


Alternative Measures of the Average Duration of Unemployment, Miles Corak and Andrew Heisz 
(October 1995) 


The Duration of Unemployment: A User Guide, Miles Corak and Andrew Heisz (December 1995) 


Advanced Technology Use in Manufacturing Establishments, John R. Baldwin and Brent Diverty 
(November 1995) 


Technology Use, Training and Plant-Specific Knowledge in Manufacturing Establishments, 
John R. Baldwin, Tara Gray and Joanne Johnson (December 1995) 


Productivity Growth, Plant Turnover and Restructuring in the Canadian Manufacturin Sector, John R. Baldwin 
(November 1995) 


Were Small Producers the Engines of Growth in the Canadian Manufacturing Sector in the 1980s?, 
John R. Baldwin (October 1996) 


The Intergenerational Income Mobility of Canadian Men, Miles Corak and Andrew Heisz (January 1996) 


The Evolution of Payroll Taxes in Canada: 1961 - 1993, Zhengxi Lin, Garnett Picot and Charles Beach 
(February 1996) 


Project on Matching Census 1986 Database and Manitoba Health Care Files: Private Households Component, 
Christian Houle, Jean-Marie Berthelot, Pierre David, Cam Mustard, L. Roos and M.C. Wolfson 
(March 1996) 


Technology-induced Wage Premia in Canadian Manufacturing Plants during the 1980s, John Baldwin, 
Tara Gray and Joanne Johnson (December 1996) 


Job Creation by Company Size Class: Concentration and Persistence of Job Gains and Losses in Canadian 
Companies, Garnett Picot and Richard Dupuy (April 1996) 


Longitudinal Aspects of Earnings Inequality in Canada, René Morissette and Charles Bérubé (July 1996) 
Changes in Job Tenure and Job Stability in Canada, Andrew Heisz (November 1996) 

Are Canadians More Likely to Lose Their Jobs in the 1990s?, Garnett Picotand Zhengxi Lin (August 6, 1997) 
Unemployment in the Stock and Flow, Michael Baker, Miles Corak and Andrew Heisz (September 1996) 


The Effect of Technology and Trade on Wage Differentials Between Nonproduction and Production Workers in 
Canadian Manufacturing, John R. Baldwin and Mohammed Rafiquzzaman (May 1998) 


Use of POHEM to Estimate Direct Medical Costs of Current Practice and New Treatments Associated with 
Lung Cancer in Canada, C. Houle, B.P. Will, J.-M. Berthelot, Dr. W.K. Evans (May 1997) 


An Experimental Canadian Survey That Links Workplace Practices and Employee Outcomes: Why it is Needed 
and How it Works, Garnett Picot, Ted Wannell (May 1997) 


Innovative Activity in Canadian Food Processing Establishments: The Importance of Engineering Practices, 
John Baldwin and David Sabourin (November 1999) 


No. 


No. 


No. 


No. 


No. 


No. 


102 Differences in Strategies and Performances of Different Types of Innovators, John R. Baldwin and 
Joanne Johnson (December 1997) 


103 Permanent Layoffs in Canada: Overview and Longitudinal Analysis, Garnett Picot, Zhengxi Lin and 
Wendy Pyper (September, 1997) 


104 Working More? Working Less? What do Canadian Workers Prefer?, Marie Drolet and René Morissette 
(May 20, 1997) 


. 105 Growth of Advanced Technology Use in Canadian Manufacturing During the 1990's, by John Baldwin, 


Ed Rama and David Sabourin (December 14, 1999) 


106 Job Turnover and Labour Market Adjustment in Ontario from 1978 to 1993, by Zhengxi Lin and Wendy Pyper 
(1997) 


_ 107 The Importance of Research and Development for Innovation in Small and Large Canadian Manufacturing 


Firms, John R. Baldwin (September 24, 1997) 


. 108 International Competition and Industrial Performance: Allocative Efficiency, Productive Efficiency, and 


Turbulence, John R. Baldwin and Richard E. Caves (October 1997) 


. 109 The Dimensions of Wage Inequality among Aboriginal Peoples, Rachel Bernier (December 1997) 


. 110 Trickling Down or Fizzling Out? Economic Performance, Transfers, Inequality and Low 


Income, Myles Zyblock and Zhengxi Lin (December 10, 1997) 


. 111 Corporate Financial Leverage: A Canada - U.S. Comparison, 1961-1996, Myles Zyblock (December 1997) 
. 112 An explanation of the Increasing Age Premium, Constantine Kapsalis (July 1998) 


. 113 The Intergenerational Earnings and Income Mobility of Canadian Men: Evidence from Longitudinal Income Tax 


Data, Miles Corak and Andrew Heisz (October, 1998) 


. 114 Foreign-Born vs Native-Born Canadians: A Comparison of Their Inter-Provincial Labour Mobility, 


Zhengxi Lin (September 1998) 


. 115 Living Arrangements and Residential Overcrowding: the situation of older immigrants in Canada, 1991, 


K.G. Basavarajappa (September 1998) 


. 116 What is Happening to Earnings Inequality and Youth Wages in the 1990s?, Garnett Picot (July 1998) 


. 117 The Determinants of the Adoption Lag for Advanced Manufacturing Technologies, John R. Baldwin and 


Mohammed Rafiquzzaman (August 1998) 


118 Labour Productivity Differences Between Domestic and Foreign-Controlled Establishments in the Canadian 
Manufacturing Sector, John R. Baldwin and Naginder Dhaliwal (March 1, 2000) 


. 119 Technology Adoption: A Comparison Between Canada and the United States, John R. Baldwin and 


David Sabourin (August 1998) 


120 Are There High-Tech Industries or Only High-Tech Firms? Evidence From New Technology- 
Based firms, John R. Baldwin and Guy Gellatly (December 1998) 


. 12] A Portrait of Entrants and Exits, John R. Baldwin (June 1999) 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


. 122 Determinants of Innovative Activity in Canadian Manufacturing Firms: The Role of Intellectual Property Right, 


John R. Baldwin, Petr Hanel and David Sabourin (March 7, 2000) 
123 Innovation and Training in New Firms John R. Baldwin (November 2000) 


124 New Views on Inequality Trends in Canada and the United States, Michael C. Wolfson and Brian B. Murphy 
(August 1998 and October 1999 (, paper) 


. 125 Employment Insurance in Canada: Recent Trends and Policy Changes, Zhengxi Lin (September 1998) 


. 126 Computers, Fax Machines and Wages in Canada: What Really Matters?, René Morissette and Marie Drolet 


(October 1998) 


. 127 Understanding the Innovation Process: Innovation in Dynamic Service Industries, Guy Gellatly and 


Valerie Peters (December 1999) 


. 128 Recent Canadian Evidence on Job Quality by Firm Size, Marie Drolet and René Morissette 


(November 1998) 


129 Distribution, Inequality and Concentration of Income Among Older Immigrants in Canada, 1990 , 
K.G Basavarajappa (April 1999) 


. 130 Earnings Dynamics and Inequality among Canadian Men, 1976-1992: Evidence from Longitudinal Income Tax 


Records, Michael Baker and Gary Solon (February 1999) 


. 131 The Returns to Education, and the Increasing Wage Gap Between Younger and Older Workers, 


C. Kapsalis, R. Morissette and G. Picot (March 1999) 


132 Why Do Children Move Into and Out of Low Income: Changing Labour Market Conditions or Marriage and 
Divorce?, G. Picot, M. Zyblock and W. Pyper (March 1999) 


. 133 Rising Self-Employment in the Midst of High Unemployment: An Empirical Analysis of Recent Developments 


in Canada, Zhengxi Lin, Janice Yates and Garnett Picot (March 1999) 


. 134 The Entry and Exit Dynamics of Self-Employment in Canada, Zhengxi Lin, Garnett Picot and Janice Yates 


(March 1999) 


135 Death and Divorce: The Long-term Consequences of Parental Loss on Adolescents, Miles Corak 
(June 9, 1999) 


136 In progress (Frank Jones) 
137 Innovation, Training and Success, John Baldwin (October 1999) 


138 The Evolution of Pension Coverage of Young and Older Workers in Canada, René Morissette and Marie Drolet 
(December 1999) 


139 Import Competition and Market Power: Canadian Evidence, Aileen J. Thompson (April 2000) 


140 Gender Composition and Wages: Why is Canada Different from the United States, Michael Baker and 
Nicole Fortin (August 2000) 


141 The Transition to Work for Canaddian University Graduates: Time to First Job, 1982-1990, Julian Betts, 
Christopher Ferrall and Ross Finnie (December 2000) 


No. 


No. 


No. 


No. 


_ 142 Who Moves? A Panel Logit Model Analysis of Interprovincial Migration in Canada, Ross Finnie 


(August 2000) 


. 143 Differences in Innovator and Non-Innovator Profiles: Small Establishments in Business Services, Guy Gellatly 


(December 1999) 


144 Social Transfers, Earnings and Low-Income Intensity Among Canadian Children, 1981-1996: Highlighting Recent 


Development in Low-Income Measurement, John Myles and Garnett Picot (March 2000) 


. 145 How Much of Canada’s Unemployment is Structural?, Lars Osberg and Zhengxi Lin (October 2000) 
_ 146 To What Extent Are Canadians Exposed to Low-Income ?, René Morissette and Marie Drolet (April, 2000) 


_ 147 The Maturation of Canada’s Retirement Income System: Income Levels, Income Inequality and 


Low-Income among the Elderly, John Myles (March 6, 2000) 
148 The Performance of the 1990s Canadian Labour Market, Garnett Picot and Andrew Heisz (April, 2000) 


149 Payroll Taxes in Canada Revisited: Structure, Statutory Parameters, and Recent Trends Zhengxi Lin 
(December 2000) 


. 150 Patterns of Corporate Diversification in Canada: An Empirical Analysis, John R. Baldwin, 


Desmond Beckstead,Guy Gellatly and Alice Peters (June, 2000) 


. 151 Multinationals and the Canadian Innovation Process, John R. Baldwin and Petr Hanel (June, 2000) 


. 152 Rural Youth: Stayers, Leavers and Return Migrants, Richard Dupuy, Francine Mayer and René Morissette 


(September 5, 2000) 


. 153 Female Employment Rates and Labour Market Attachment in Rural Canada, Euan Phimster, 


Esperanza Vera Toscano, Alfons Weersink (December 2000) 


. 154 Training as a Human Resource Strategy: The Response to Staff Shortages and Technological Change, 


John R. Baldwin and Valerie Peters (Forthcoming) 


. 155 Job Tenure, Worker Mobility and the Youth Labour Market during the 1990s, G. Picot, A. Heisz and 


A. Nakamura(December 2000) 


. 156 The Impact of International Trade on the Wages of Canadians, Omar Zakhilwal (December 2000) 
. 157 The Persistent Gap: New Evidence on the Canadian Gender Wage Gap, Marie Drolet (December 2000) 


. 158 In Search of Intergenerational Credit Constraints Among Canadian Men: Quantile Versus Mean Regression 


Tests for Binding Crefdit Constraints, Nathan D. Grawe (December 2000) 


. 159 Intergenerational Influences on the Receipt of Unemployment Insurance in Canada and Sweden, Miles Corak, 


Bjorn Gustaffson and Torun Osterberg (December 2000) 


160 Neighbourhood Inequality in Canadian Cities, John Myles, Garnett Picot and Wendy Pyper 
(December 12, 2000) 


WHAT IF there were a 


place that could save you an 
your business time and money 
by offering a consolidated 
area with the latest in — 


Canadian statistics? 


WHAT IF there were a place that 
offered accessible and reliable data on an 
assortment of current hot topics on 


Canadian social and economic themes? 


WHAT IF there were a place where 
analysis experts that know your markets 


could provide you with advice and 


customized data at your fingertips? 
BUILT FOR BUSINESS 


Phenoi ticiaesource of Canadian statistics 
THERE IS SUCH A PLACE. All the time — All in one place 


WHAT IF there were such a place? 


